as well as the heritable repression of genes. Stable silencing of specific genes is thought to be mediated through establishment of heterochromatin, which then allows maintenance of the repressed state through epigenetic mechanisms ( 
. The ES cells were used to generate chimeric mice, and peripheral T cells in the core silencer sequence, there was full derepression of CD4 ( Figure 2C ). We have designated the seexpressing the ES-derived isotype marker Ly9.1 were analyzed for CD4 and CD8 expression by flow cytometry quence between nucleotides 81-87 as site 2Ј. These results indicate that sites 2 and 2Ј have overlapping ( Figure 2C ). There was no derepression of CD4 in CD8 ϩ T lymphocytes from chimeric mice generated with the function and act synergistically to confer full silencing activity. They also suggest that a transcription factor wild-type construct ( Figure 2C Ϫ/Ϫ reconstituted mice were mature T lymphocytes shown). We therefore examined CD4 expression on imrather than immature DP thymocytes that had been remature thymocytes from 15.5 dpc embryos, as there is leased from the thymus. They expressed CD3 or TCR␤ little contamination with DP cells at this early stage of (data not shown) at the same level as CD4 Ϫ CD8 ϩ T cells T cell ontogeny. In Runx1 The total number of thymocytes in Runx1 F/F /Lck-Cre mice was strikingly reduced compared to control not affected ( Figure 4D ). This discrepancy between thymus and periphery suggests that Runx3 also has a role Runx ϩ/ϩ /Lck-cre mice, and there was a marked increase in the proportion of thymocytes with low or absent exin migration of CD8 SP thymocytes to the periphery or in homeostasis of these cells following their export. pression of CD8 (CD4 ϩ CD8 lo/Ϫ ) compared to control mice ( Figure 5B ). The CD4 ϩ CD8 lo/Ϫ thymocytes were imNull mutation in Runx1 results in loss of definitive hematopoiesis due to the absence of hematopoietic mature, by virtue of high HSA and low TCR␤ surface expression ( Figure 5B) . Reduction in the total number of stem cells (Okuda et al., 1996) . We therefore generated mice bearing loxP-flanked Runx1 alleles (Runx1 ). This result is consistent observed in DN thymocytes when Runx1 is mutated or when the entire CD4 silencer is deleted ( Figure 5C ). with impaired ␤ selection in the absence of Runx1 (Figure 5C) .
Based on their level of CD4 expression and on their kinetics of appearance in the fetal thymus, we conclude The immature CD4 ϩ
CD8
lo/Ϫ subpopulation, which was first observed in E17.5 thymus of Runx 
Runx3 Is Required for Differentiation of Functional Cytotoxic T Cells
This result could reflect a decrease in the proportion of stimulated allo-reactive CD8 ϩ T cells rather than a Transcription factors that regulate CD4 silencing are also good candidates to regulate specialized functions defect in effector function. We therefore examined cytotoxic function in a redirected lysis assay, which meaof differentiated cytotoxic T cells. Because Runx3 was found to be required for CD4 silencing, we wished to sures the ability of activated CD8 ϩ T cells to lyse Fc Figure 6D ). There was also reduced prolifertion factors, runt, has been shown to be involved in ation in response to stimulation with allogeneic splenonegative regulation of gene expression during Drosophcytes ( Figure 6D) . Remarkably, sorted CD4 ϩ
CD8
Ϫ cells ila development (Wheeler et al., 2000) . However, whether from the mutant mice had normal proliferative responses Runx-mediated repression can also be maintained to all stimuli. These results indicate that Runx3 is rethrough epigenetic mechanisms has not been deterquired specifically for CD8 ϩ lineage T cells, but not for mined, nor have physiologically relevant targets of Runx T helper cells, to acquire antigen responsiveness.
repressive activity been previously identified in vertebrates. 
In this study, we have shown that two Runx binding

